Purpose of the study: The differentiation of pleural effusion into transudate and exudate may affect the diagnostic approach and patients' management. The conventional Light criteria require both pleural fluid and blood samples along with three biochemical tests. This study was undertaken to assess the usefulness of ultrasound as an alternative in differentiating the type of pleural effusion. Method: A prospective cross sectional study was conducted over a period of one year. Eighty patients clinically diagnosed to have pleural effusion underwent high frequency ultrasound and also lab tests for Light criteria. The efficacy of ultrasound was then assessed in differentiating transudate from exudate. Results: It was concluded in our study that all pleural effusions which were echogenic on ultrasound, with or without septations or with pleural thickening more than 3 mm (n=46) were exudates (p< 0.01). The anechoic effusions on ultrasound could be transudates or exudates. Conclusion: Ultrasound acts as a useful non invasive alternative for determining the type of pleural effusion.
Introduction
Pleural effusions are classically divided into transudates and exudates. 1 Alternatively, we investigated the usefulness of high frequency, real time sonography in determining the nature of pleural effusion.
Materials and methods
This prospective study was carried out by Department of TB and Chest Diseases and Department of Radiodiagnosis, Sharda Hospital, SMS & R, Greater Noida, India. Eighty adult patients of both sexes diagnosed to be having pleural effusion were included in this study. The study was conducted over a period of one year from April 2013-March 2014.
Patients without definite clinical diagnosis and patients previously diagnosed and on treatment were not included in the study.
Diagnostic tapping of the pleural fluid was done in every case. Blood samples were also taken of each patient. Samples from each patient were tested for pleural fluid protein, pleural fluid LDH and serum LDH in order to assess the Light's criteria. Protein was measured by the biuret method and LDH by UV spectro-photometry at 37 degree Celsius and 340 nm.
Further investigations, such as computed tomography of the chest, bronchoscopy, fine needle aspiration cytology, were also done to determine the etiology of pleural effusion when needed. All patients were then examined with high resolution sonographic unit (GE Logiq 5 Pro) with 3.5-7.5 MHz linear and convex transducers. The radiologists had no clinical information concerning the patients and results were then compared with the lab results. Radiologists used three criteria to determine the nature of pleural effusion 1. Anechoic effusion, 2. Echogenic pleural effusion with or without septations, 3. Thickening of pleura more than 3 mm. The echogenicity of the bile in gall bladder was used as a reference for defining the effusion as anechoic and echogenicity of liver was used as a reference for echogenic fluid.
Data was analysed by using chi-square test and a p-value of less than 0.05 was considered significant.
Results
The collected data showed that in lab results we had 29 transudate and 51 exudate and in ultrasound results we had 34 transudate and 46 exudate.
In our study, we found that out of 80 patients having pleural effusion, as per lab results and other investigations, 29 effusions were finally diagnosed as transudate and 51 as exudate. (Table 1) On ultrasound the conclusion drawn was that out of 80, 34 effusions were anechoic and so labelled as transudate and 46 showed either echogenicity or pleural thickening more than 3 mm, and thus labelled as exudates (Table  2) . However, further analysis of data revealed that out of 34 anechoic effusions, 11 were exudates and were wrongly diagnosed as transudate on ultrasound.
So it was concluded in our study that all pleural effusions which were echogenic on ultrasound, with or without septations or with pleural thickening more than 3 mm (n=46) were exudates (p< 0.01).
The anechoic effusions on ultrasound could be transudate or exudate.
Further, the sensitivity and specificity of ultrasound in diagnosing transudative pleural effusion are 93% and 86% respectively. And, the sensitivity and specificity of ultrasound in diagnosing exudative pleural effusion are 86% and 93% respectively (Table 4) .
Discussion
The value of sonography for the detection of pleural effusions is well known. However, previous studies on the use of sonography to determine the nature of pleural effusion are limited and most of the reported studies were done with contact B scans and not with real time high resolution ultrasound systems. 5, 6 Use of high frequency, real time, linear and convex transducers greatly improve the image resolution in the detection of type of pleural effusion.
The present study revealed that ultrasonography can be used to determine the nature of pleural effusion. Transudates are usually anechoic, whereas an anechoic effusion can be a transudate or an exudate. Pleural effusions with complex septated, complex non septated or homogenously echogenic patterns are always exudates (p< 0.01). An echogenic effusion may sometimes be confused with a solid lesion. However, if the lesion changes shape with respiration and tiny echoes can be seen swirling, then it is fluid.
Conclusion
Ultrasound is non invasive, a readily available modality in hospitals, possible at patients' bedside and uses non ionozing radiation. It visualizes not just the pleural fluid, but also its nature and pleural nodules, thickening or consolidation, if any, thereby aiding in reaching the diagnosis.
